Spontaneous differentiation in the colonies of a nullipotent embryonal carcinoma cell line (F9).
Experiments were undertaken to reveal the spontaneous differentiation capacity of the nullipotent F9 embryonal-carcinoma (EC) cell line in colonies derived from single cells. Culture conditions which allowed the development of neuroblasts in colonies of the multipotent EC cell line (PCC3) were worked out, and comparative studies on neuroblast differentiation in PCC3 and F9 colonies were conducted. Neural-cell-specific silver impregnation, selective staining of cells having electrically excitable membranes with merocyanine 540 and the observation of nerve processes were considered as differentiation markers. The appearance of neuroblasts in F9 and PCC3 colonies could be detected from the 6th day after seeding. The development of neuroblasts was less prevalent in high-density cultures, especially in the case of F9. By the 8th day in differentiating colonies, PCC3 cells lost much of their colony-forming activity, while F9 cells preserved their original high plating efficiency, in spite of advanced differentiation. The determination of growth parameters during differentiation in colonies led to the conclusion that F9 cells had lost certain growth-control mechanisms which normally restrict the clonal growth of EC cells. It is suggested that the phenomenon of nullipotence may be analysed in terms of the coordinated regulation of proliferation and differentiation of EC cells.